Long-term, apheresis/hemodialysis catheters decrease the incidence of catheter-related blood stream infections (CR-BSI) and venous thrombosis (VT) in patients with al amyloidosis (ALA) undergoing high-dose melphalan and autologous stem cell transplant (AuSCT)  by Finn, K. et al.
Boeckh M, Nichols WG et al, BBMT 2003) have demonstrated
that at least some CMV seropositive transplant recipients appear to
have a persistent mortality disadvantage when compared to their
seronegative counterparts. The speciﬁc transplant characteristics
that underlie this relationship remain unclear, but most studies
have focused on the impact of serostatus on mortality after T-cell
depleted transplantation. We tested the hypothesis that CMV
serostatus inﬂuences mortality among recipients of T-cell-replete
transplants from mismatched or unrelated donors (MM/URD, n
1001) but not matched sibling donors (MSD, n  749) in the
preemptive era. Methods: The impact of CMV serostatus ( or
) of the donor (D) and recipient (R) on overall mortality was
assessed among 1750 consecutive allogeneic HSCT recipients at
our center by means of multivariable regression models. Support-
ive care for this cohort included preemptive ganciclovir, which was
applied for any level of pp65 antigenemia and continued until day
100 after transplant. Results: Among recipients of transplants
from matched sibling donors, overall mortality among R and
D/R-patients was comparable to that of D-/R-patients after
adjusting for patient/donor age, underlying disease and disease-
speciﬁc risk, conditioning regimen, cell source, GVHD prophy-
laxis, cell dose, and year of transplant (Table). Overall mortality
was signiﬁcantly higher, however, among both seropositive recip-
ients and D/R-patients when compared to D-/R-patients in the
setting of mismatched sibling or unrelated donor (MM/URD)
transplantation. Formal tests for interaction according to donor
type yielded suggestive trends for the D-/R and D/R-groups
(p  0.13 and 0.16, respectively). Conclusions: Preemptive strat-
egies appear to be effective for recipients of MSD HSCT, yet fail
to eliminate the mortality associated with CMV seropositivity
among recipients of mismatched or unrelated donor transplants.
New drugs and new approaches (including possible re-examination
of antiviral prophylaxis) are clearly needed for these high-risk
patients.
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SOURCE OF DONOR STEM CELLS IMPACTS INCIDENCE OF BLEEDING
AND PLATELET AND RBC TRANSFUSION REQUIREMENTS DURING
STEM CELL TRANSPLANTATION (SCT): RESULTS OF THE PHASE III
SPRINT TRIAL OF INTERCEPT PATHOGEN INACTIVATED PLATELETS
Vesole, D.1, Stadtmauer, E.2, Goodnough, L.T.3, Coutre, S.4, Howard,
F.5, Lin, J.-S.6, Conlan, M.G.6, for the SPRINT Study Group 1. Med
College WI, Milwaukee, WI; 2. Univ of PA Health System, Philadel-
phia, PA; 3. Washington Univ Sch Med., St. Louis, MO; 4. Stanford
Univ Sch Med, Stanford, CA; 5. Loma Linda Univ Cancer Inst., Loma
Linda, CA; 6. Cerus Corporation, Concord, CA
Background: INTERCEPT Platelets (IP) are prepared with
Helinx® technology (amotosalen HCl and UVA) to inactivate a
broad range of viruses, bacteria, and protozoa, as well as WBCs
which can cause transfusion reactions and TA-GVHD. Methods:
A double-blind, parallel group Phase III trial (SPRINT) random-
ized patients (pts) with malignancy undergoing chemotherapy only
(CTX) (19%) or SCT (78%) to treatment with IP or Reference
(RP) platelet (plt) transfusions (tx) for up to 28 days. The prophy-
lactic tx threshold, selected by the treating physician, was
10109/L in 61% and 20109/L in 26% of pts. Results: 645 pts
were tx’ed (318 IP vs 327 RP). The primary endpoint, equivalence
of IP to RP in the control of moderate and severe (WHO Grade 2
and higher) bleeding, was demonstrated. Diagnosis (dx) and anti-
neoplastic regimen (SCT vs CTX) were well balanced between IP
and RP. 65% of SCT were autologous (auto) and 35% were
allogeneic (allo); 70% were peripheral blood (PB) and 26% bone
marrow (BM). 86% of PBSCT and 18% of BMT were auto. There
were signiﬁcant differences in dx, plt tx threshold, duration of plt
support, no. of plt and RBC tx, and incidence and duration of
Grade 2 or higher bleeding among auto SCT, allo SCT, and CTX
pts (all p-values  0.01). Leukemia was more common in allo than
auto SCT; lymphoma, plasma cell dyscrasia, and solid tumor were
more common in auto than allo SCT; acute leukemia was the most
common dx for CTX pts (p  0.001). Pts receiving auto SCT had
the lowest tx threshold, shortest duration of plt support, fewest plt
and RBC tx, and the lowest incidence and duration of Grade 2 or
higher bleeding. Allo SCT were on the other extreme, and CTX
pts were intermediate. No difference in incidence or duration of
bleeding was observed between IP and RP for SCT pts. Conclu-
sions: Allo SCT was associated with a longer duration of plt
support, more plt and RBC tx, and a higher incidence and duration
of signiﬁcant bleeding than auto SCT or CTX. INTERCEPT
Platelets were as effective as Reference platelets in control of
Grade 2 and higher bleeding regardless of dx, anti-neoplastic tx, or
stem cell source.
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LONG-TERM, APHERESIS/HEMODIALYSIS CATHETERS DECREASE THE
INCIDENCE OF CATHETER-RELATED BLOOD STREAM INFECTIONS (CR-
BSI) AND VENOUS THROMBOSIS (VT) IN PATIENTS WITH AL AMYLOID-
OSIS (ALA) UNDERGOING HIGH-DOSE MELPHALAN AND AUTOLOGOUS
STEM CELL TRANSPLANT (AUSCT)
Finn, K., Sanchorawala, V., Seldin, D., Kunz, R., Quillen, K. Boston
Medical Center, Boston, MA
Reported catheter-related complications (CRC) during AuSCT
include blood stream infections (BSI), non-patent catheters, cath-
eter site bleeding and VT. ALA patients with nephrotic syndrome
have a greater risk of infection and VT. We performed a retro-
spective review of CRC in 196 ALA patients receiving either a 12
fr non-tunneled catheter (NTC) or a 14 fr tunneled/cuffed cath-
eter (TC). Catheters were intended to be used from stem cell
collection through chemotherapy and re-engraftment, were in-
serted by interventional radiology, and were cared for with the
same catheter care regimen. The majority of the NTC’s (n  103)
were inserted on the left side and the TC (n 93) were inserted on
the right side. The NTC group had 6 CR-BSI and 5 VT, and the
TC group had none. Line patency problems occurred in the NTC
group but not with TC: they were resolved in the NTC group after
the catheter instillation policy was changed from a heparin diluted
with saline solution to approximately 3000U/cc to an undiluted
heparin concentration of 5000U/cc. Bleeding around the catheter
Table. CMV Serostatus and Mortality after HSCT
Donor/Recipient
CMV Serostatus
Hazard Ratio for Mortality
(95% CI)
MSD
(n  749)
MM/URD
(n  1001)
D/R (n  628) 1.0 (ref) 1.0 (ref)
D/R (n  467) 1.07 (0.81-1.42) 1.26 (1.01-1.58)
D/R (n  393) 0.90 (0.65-1.24) 1.29 (1.04-1.60)
D/R (n  262) 0.98 (0.70-1.38) 1.36 (1.06-1.74)
Abbreviations: MSD, matched sibling donor; MM/URD, mis-
matched or unrelated donor.
Table. Study Endpoints for SCT Patients
Endpoint
Auto SCT Allo SCT
IP
(N  154)
RP
(N  171)
P
Value
IP
(N  86)
RP
(N  91)
P
Value
Plt tx threshold
10 109/L (%) 70 68 0.29 48 46 0.82
Grade 2
bleeding
(% pts) 46 51 0.44 73 74 1.00
Grade 3/4
bleeding
(% pts) 0 2 0.25 9 10 1.00
Days of Grade 2
bleeding 1.9 1.4 0.10 5.0 4.9 0.83
Duration plt
support (d) 8.8 7.2 0.05 16.8 16.7 0.88
No. plt tx 5.7 3.7 <0.01 14.0 11.3 0.07
No. RBC tx 3.4 2.7 0.04 6.1 6.6 0.58
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site occurred in 3 (3%) of patients in the NTC group, all requiring
catheter removal, and in 15 (16%) of patients in the TC group,
with 8 requiring catheter removal (bleeding was controlled in the
remaining patients using local pressure at the catheter entrance
site). The use of dual-lumen, tunneled, cuffed catheters for patients
with AL amyloidosis undergoing AuSCT appears to reduce the
incidence of CR-BSI and VT. However, catheter site bleeding
complications are higher and warrants further investigation.
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CRYOTHERAPY (ICE CHIPS) IS EFFECTIVE IN PREVENTING MELPHA-
LAN-INDUCED ORAL MUCOSITIS (OM) IN PATIENTS WITH AL AMY-
LOIDOSIS
Finn, K.T., Sanchorawala, V., Kunz, R., Seldin, D., Wilkes, G., Oran,
B. Boston Medical Center, Boston, MA
OM is a frequent complication following high dose melphalan
chemotherapy due to its cytocidal effect on normal, rapidly divid-
ing cells in the oral mucosa. Unfortunately, OM commonly pre-
cedes or occurs at the same time as chemotherapy-induced myelo-
suppression, placing patients at high risk for systemic infection,
longer hospital admissions, malnutrition, poor quality of life and
increased morbidity and mortality. In order to identify incidence of
OM and protection from cryotherapy, a retrospective analysis was
conducted at BMC to identify the incidence of OM as deﬁned by
SWOG criteria grade 2 or (moderate, severe or life-threatening)
in 179 patients with AL amyloidosis who received Melphalan
200mg/m2 in 2 divided doses over 2 days, followed by stem cell
rescue. 25 patients received cryotherapy (entire mouths cooled
using ice chips) 10 minutes before, all during and for 10 minutes
after melphalan infusion and 154 patients did not receive cryother-
apy. All patients followed the same mouth care regimen beginning
the ﬁrst day of melphalan (baking soda, antibacterial mouth rinses,
nystatin swish and swallow). Patients without cryotherapy treat-
ment were 10 times more likely (OR  10, 95% CI  2.59-38.46,
p  0.001) to develop OM (n  94) than those that did receive
cryotherapy (n  4). We found no difference in incidence of OM
if stem cells were infused between 24-48 hours after melphalan
(P  0.33) but found that patients were 6.25 times more likely
(95% CI 1.31-29.75, p 0.02) to develop OM if stem cells were
infused 72 hours later. Patients with pre-treatment creatinine levels
between 1.20-1.99mg/dl were 2.56 times more likely (95% CI 
1.11-5.93, p 0.03) and patients with creatinine 2.0 mg/dl were
5.79 times more likely (95% CI  1.08-31.07, p  0.04) and
patients on hemodialysis were 5.96 times more likely (95% CI 
1.01-35.57, p  0.05) to develop OM as compared to those with
normal creatinine levels. Patients who experienced vomiting were
3.11 times more likely (95% CI  1.53-6.33, p  0.002) to develop
OM. Oral cryotherapy is effective in reducing the incidence of OM
resulting from high dose melphalan in patients with AL amyloidosis.
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ROLE OF LOW-DOSE HEPARIN, URSODIOL AND GLUTAMINE IN PRE-
VENTING VENO-OCCLUSSIVE DISEASE OF THE LIVER IN ADULTS UN-
DERGOING HEMATOPOIETIC STEM CELL TRANSPLANTATION
Desai, M.R., McCreary, E.L., Focazio, B., Devoe, C., John, V.S., Bayer,
R.-L. North Shore University Hospital, NYU School of Medicine,
Manhasset, NY
The clinical syndrome of veno-occlusive disease (VOD) of the
liver after hematopoeitic stem cell transplant (HSCT) is charac-
terized by jaundice, painful hepatomegaly and ﬂuid retention with
weight gain. Cytoreductive chemotherapy is felt to be the primary
cause of VOD, along with other risk factors. The incidence of
VOD in adults undergoing HSCT ranges between 25% to 65%.
VOD is considered to be the third leading cause of mortality (3%
to 67%) after GVHD and infection in HSCT patients. The patho-
physiology of VOD is not clear but the underlying mechanism is
felt to be due to high dose chemotherapy causing endothelial injury
of the sinusoids and small hepatic venules. This endothelial injury
induces a local hypercoagulable state by activating the coagulation
cascade and favoring clot formation. Fibrin related aggregates and
entrapment of ﬂuid and cellular debris occlude the small pores that
perforate the endothelial lining. This causes hepatic venous out-
ﬂow obstruction that generates a post sinusoidal intrahepatic portal
hypertension which is responsible for the clinical features of VOD.
Low dose heparin has been used as an anticoagulant in the pro-
phylaxis of VOD. Ursodiol, a hydrophilic nonhepatotoxic bile salt,
may be beneﬁcial in VOD prevention as it may replace more toxic
bile salts preventing damage by cholestasis. Glutathione (GSH), a
biosynthetic derivative of glutamine, is depleted during chemo-
therapy. Supplemental glutamine has been shown to preserve GSH
concentration thereby preventing hepatocellular damage seen in
VOD. Based on this information, we conducted a retrospective
study looking at 92 patients in our institution from January 2002 to
present who were treated with low dose heparin infusion (100
units/kg/day), ursodiol (300 mg po bid), and glutamine (7.5 gms po
bid). This regimen was started on the day of admission and dis-
continued prior to discharge. We reviewed the signs and symptoms
of VOD using the Seattle criteria. Hepatic doppler was obtained to
document reversal of ﬂow in hepatic and portal venous circulation.
The patient characteristics are shown in the table below. Out of 92
patients, 2 (2%) developed signs and symptoms consistent with
VOD with negative color doppler studies. Both of the patients
received allogeneic sibling transplants. Our experience demon-
strates a relatively low incidence of VOD in HSCT patients with
the above prophylactic regimen and we recommend its use.
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CLINICAL EVALUATION OF THE ADVERSE EFFECTS OF VORICONAZOLE
IN THE MANAGEMENT OF HEMOPOEITIC STEM CELL TRANSPLANT
PATIENTS
Li, H., Mazj, S., John, V., Focazio, B., Devoe, C., Bayer, R.-L. North
Shore University Hospital, NYU School of Medicine, Manhasset, NY
Fungal infection is one of the most important causes of morbidity
and mortality in hemopoeitic stem cell transplant (HSCT) recip-
ients. The growing incidence of fungal infection is related to
several factors including prolonged granulocytopenia, use of
broad-spectrum antibiotics, conditioning regimens, and use of im-
munosuppression to avoid graft-versus-host disease. Amphotericin
B with or without 5-ﬂucytosine is considered the standard therapy
for acute candidiasis with ﬂuconazole as an alternative. Amphoter-
icin B is also the ﬁrst-line therapy for invasive aspergillosis in
neutropenic patients. However nephrotoxicity is a major side effect
of amphothericin B, particularly in patients with HSCT needing
cyclosporine concurrently with amphotericin B. Both of these
drugs are nephrotoxic and impaired renal function may be ob-
served. Even with the development of the liposomal formulations
of amphotericin B, there is still about a 20% risk of nephrotoxicity.
Possible liposomal amphotericin B-induced nephrogenic diabetes
insipidus has also been reported. Third generation triazoles have
become available and have broadened the spectrum of effects
against invasive aspergillosis. The efﬁcacy of voriconazole (VRC)
in the treatment of invasive aspergillosis in patients with acute
myeloid leukemia undergoing HSCT has been reported. However
there is no report regarding the adverse effects of VRC in the
management of HSCT patients (PubMed Jan. 2001-Oct. 2003).
Therefore we conducted this retrospective study to assess the
adverse effects of VRC in HSCT patients (Jan. 2002 to Oct. 2003)
and to evaluate the safety of the empiric use of VRC in HSCT
patients. A total of 31 patients post HSCT received VRC. The
characteristics of the patients are shown in table.1. All adverse
events and laboratory abnormalities during treatment and follow-up
Table. Patient Characteristics
Age Median 48 years Range 22-66 years
Sex/(N) 92 Male 57 Female 35
Diagnosis Leukemia/lymphoma
38/27
Multiple myeloma/
solid tumors 25/2
Type of transplant Autologous 77 Allogeneic 15
Conditioning
regimen
Chemotherapy with total
body irradiation 9
Chemotherapy 83
MDS, myelodysplastic syndrome.
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